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[i#ms#<7>«$ia] 
r, 

Misa«±(c**j4. Set ^iSi/^m^^w-r^T^- 

K^**Ji£ttiihrsxg<!: > 

JiMe^fSJ^— K^**«<o_UcjKj2 0 0 A J: 

*>flllntt«r#j«U *ftlc J: or ilMB^m^-- K^^^ 
Jl ^-^5 £ 8 tH £ it 6 1§ 4: , 

<ns<?— vjcteoriiirta*iH^— k-^x^jkohme 

ISTfifUxN— h*-^* U -SrftUiJ: or iiftES« 

<7)-SiS£ggm£-£5xa£, 

[|»3ftxS2] llffia±«^— K-^^^JBtt, ffiHfc,£&JR, 20 

umm3] me^n^-K^*****, s i o 2 , s 

i N, S i ON*3<fctfS i OF J: 9 WWt £ ft S ^Vi"— ^ 

[»**4] «J1ET«^- K-^^^Jifi. SiC:H ( 
S iCOH, SiCNH, ^-^'yK-^h^^K, 

Ttvi^y *>y ^— ->y ^^^v^—^ 30 

«^)c $ ft 6 ^/u-^ e> S ft fctt » J: 9 * s 

K^^^«o±(cia*j*&«*f+*^6xs^$ e>«c^ 

m£<0M< Lt, fk¥«ttm (CMP) 7"cHr;*riW 

£EHg-t 6 l^lCctot ifflieiB*]*&« 40 

XS£**, 

Iftffc^'biiftgeTfflJ^- **JB 5 if JfcfS I (c 

^-^S:^f5*^o*C, so 



K-r^^JBcofflWlciftSiJi^rici-SXSi . 
ftflfSTSB^N— K^**JB<ai:K#*]2 0 0AJ: 9*^1$ 

^tt5±S/N- k^* * jb 5 xg<t, 

wraaWSr^rtL, -fcftlc i: or WTSETW^— K^x^ 
JB^-»*-B£fJS-fr5xat, 

Rfflas^tcsxwBflpgBSrjg^L, -tft (c <t or Butaa 

miafi«<OB3PfflJ^JR«:f+3»-r5XSi:, 

«J* S ft 5 *Ot— T^fciBR £ ft 6 If 7 (ClS^cT)^- 

[fif^if 9] l»ffiT«>^— S i C : H, 
S iCOH, SiCNH, ^7»>fy h'-^ ht^>> K, 

***ft5^-^»&ai*Sft5*t»J: 9rt«lt*< 
7 icfEigt^ ft, 

0] miBA* sxatt, i»ia±»^ 

ff£<9il< Lt, fb¥«lttSF* (CMP) ^airxr-Hfl 

is&m^wi^-r 5 r t ic: j: o rffriaia*j*&«S:»*-r 

1] WE*— WBBPttSrWfiHi-SXatt, Aft 

Bftia«»«sr^-r5xai±, m§sT»^— k-^x^h 

$r^7X-7|:^L, -tft(cj:ori»IE«*ic, Suf£u 

Sr«a-rs^»^^ h^^r KJB**rt-rsxa€r*tf» 

*rl7(ClE«tCO^fe 
[It^rfi 2] SftgES— wraPgfiSr^St-rsxaii. flu 

5Xa^r^, 

Hftiet^fS^^r^^-r^x^Ki, Hnte^{c^>i>rRMt£T 

-K-r^^t^btlSm, flftf£»»/S^fiftge^ 
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SI 7 !CE«8co;frft 0 

3] shetm^— h'^rx?mv>±&mmzm 
rusE-ba^- K^^^a^biniau^ k 

10 

wlEU'v** KJBtt#*ffc^^^ h • * h LI yX • Xuir 

^ -ci*2r $ ft 5 «** 7 KE«a>*fe, 

It*^7(CE$tO;*i£ 0 

6] JB4 J:9(Sv^««*«:*-r6*«*cft* 

#TES«±«cft 4 . 5 J:9ttfrS*«**#rSTtt'N- 

JtffETgl^— K^*^Jf o±tc^2 0 0 AX «9»^J?£ 
«:*-*- 6 ±tt^- K^x^ltttttSiai, 20 

0>BBn U *ft«cJ:orimiET»^- K-^** 

m (D-U* it ttj $ -fr 5 Ii ^ 

l£<7)-Sfl£^tB £ it 5 XH t . 

mmmm^m sn^ 

itfiE*— w^P?ii^Mf5Iili, «!E±»^— K-^ 30 
**Ji^±fcUi?* hJB«rf+#U «v*T*!TE±«^- 
Kv^^i^bitEi/^ hJi€:B!fe*-r5XSS:$^(c 

^T*j&££ft32f& 0 

[»*3Si 7] #tE±«^— K-rx^iB<7)*r»fi, ftjgfe 

0«rtSfts^/u-^e>aR*ft5W*ii-i etctsm 

[iMtJfl 8] fflffiTSll^- K"^ SiC: 
H, SiCOH, S iCNH, ^-/f>K-yht^y 
K, itfriij is*) btf? =* >J-*ci/X—s< 

9M*$ft6^/u-r^bi»«$ft5W^J: 
*Il 6(cEtt^*te, 

[IgjRrll 9] 3filE^J^^fi-#i~5X^(i. iftE±ffli^ 
- K^^^/i60±{cig*l/j:^JS€rfi'^-r5xa$r$ t^ic 

50 



ifflE±SB^- K-^^^/B^OFfflifiJK^HtlE&JRwWBiS 
«J:9«<L-C fc££«MAGFa (CMP) ^air^r*^ 
E&JR SrWB-T 5 ^ <k (c «t o r JfflE«#|/«c&«£l*£-r 
5X^^$6{C^trl3^rl l 6«wEttO*ft c 
[»*«2 0] flEl/^ h • * MJ • T^airx 

6 (ClEfficO^fe 

[0 0 0 1] 

^PS^-^&^J^J (critical dimension control) lCfH|-^ 
6 0 

[0 0 0 2] ^(OffiBtt, 2 0 0 0^4^ 1 7 B (C tti^ 
Sft, <OMaA(cW«$ftfc "EMfftt* 

f«t5^-K-7^^" <t»£ft5#B*maj«0 
9/5 5 0, 9 4 3 (Cg9iS-T5o ^lt, ::<Z>B8iitMI 

[0 0 0 3] 

M2Stc*$^ -as f^r/u • • ^uir 

#E9l£ft-c^5 0 z^^ci-fe^ii, -^(cti, £jg 

El** ^^MHBMMfr (ILD) ^(cii^i^tfX^^. 
I LDF^C7£j&£ft7t/<-f T • /u^r^ *7>fX (me 
tallize) -r^^irtC^oT^M^^it^i-^X^cb^ 

ICH, I LDiitM$ (K<4) $rtta:i^ 
XM^Ll> 0 ^JD X_"C N I^tfyf (< 3 0 0 nm) <D 

0 0 nm(OPg#T[-&T' I LD^yfy^L^lt^ 

»*H*LV\ ^(O^fi u ^©/n- K-^^^ (residual 
hardmask) " ^>5^Mi K"^ * ^ (permanent 

hardmask) " £ l^tfft 6 ^ «t t> 5« Lfc^ot, {g 

[0 0 0 4] r LD{z§m&£&'<4 7&tef&lr6tito 
co^6<j^y>— K-^^ ^ $r[S 1 (cro&#j(c^-f 0 I L D 
I0£r (H^L/j:^) TiMWi'^/i'&fgo '<*) TM l go 

"r/U^Sgfbtta^tl:^ (organic polyarylene ethe 
r thermoset dielectric) k L < JilBJfilWWfi'W <t 9 <C 
^!i-7t*M$h5 0 K-^^^li, 3oco®i 

1 3-5r^^ 0 Y-y^?Wi l Hi, (6KfTO (K 
<4. 5) t«^filOo ^COJ: 9<CW»W0l|i Lr 
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12, (Si, C, Ote£XfHZ<£<&^-Z>) SiCOH, 
S iC, S i C : H, iocfctf (C:fc<fcO'H£^rr<5) 
T^/^y 7 *S i (7)ct oteX-frtfS > y K (organo 
silicate) as*lfb*LS. /I 1 I tt, AMWlCftSlb*> 
y ^Vt^ai 1 2 \Z£ origin, S 1 1 tm 1 2 60 
J5£tt. ^Mn^5 0 0Ai:^3 5 0A-Cfe5, J! l 
3 tt, *fflWlCtt-*{fcv' y 3 >-c*> 9 , #31 5 0 0 A 
Wl$5rft5o &JREj»ffl^^ — 1 3 'Mte^ L 
( "gdi& l^/i- (line-level) " • !iy^77^) , 0 

* ho>JB 1 4£M"#U :W|14^-^^LT 
/<^T^P^4$r^^5 ( (via-leve 

i) " yy^77^) xm^r^t^o «i3^ 

[0 0 0 5] I^4(C7F$ix5 £ t f^co^ 

nir*(C:fc^-C\ ^ ^>-^£ h.fcie^^ Tffi Q&S 

tA/U *S««cfift*tt«W* (cmp) ic^o-ciS 

l'5i £I5I3;|5] CIS t*C M P IC «t o t fi^*t 

> let*, K^^^ttWBffjfc 
Ji<^««6fc*fc-r^ii^feSo fiffc->y =>o>«^« 1 30 
2H, CMPffititLr#ar'ii^^t'fc5 9o 

[0 0 0 6] 

CMP^ihiI£Wf->5&&$4%fcx^T/u • • 
[0 0 0 7] 

[^JH^A?^-r6fc^<D#^] #SB(Ei*, laifcM 

(00 0 8 J 2fc«W^»-Wffi«JCj:nrtr, 3oc)/n- 
(T«5IB, *F.flJl. JifiB/H) S:(SKaffi(7)± 

**J2 0 0 Ai *?«^»$S:W-r-5« m— >tz'i£ 



10009] ±«/n— K^x^^o^ii v 

li*«4S i *<~xtm (K-^hS i S-fcttK-T'h 
<f*. T a Ncoj; 9^^jK^JS^-^ KT**)5o 

[0 0 1 0] JB— 0>Mn«fc»j«-*- 6 T'a 1^ 
* bm&±&^— K-^** Soiled* u iR^T-fcr 

[001 1 ] *&w<nm-<Dmm^£ti& y t«k^— k 

KMttft 1 0 0 A(75J»$ ^ft6 0 
[0 0 12] *IS^(Ofi!i<^ffi«{cJ;4xtf, T»^— K-r 

±SB^— K-^**Jf icff^U tiilcio-CTSJ^-K 

fk^v/^ h • ^ h y 7/ • ynz-tr^T'^^L. T^5^^~ 
V-**9m<r>m\L*&mirZ>. StcSI (reducing 

chemistry) ^rfflt^^vX^ - h • 7 h !i yZf 

[0013] ±S&'N— K-^^^«liCMP».lhJB<t Lt 
t««L»5»l«ffl|-C*)54^}It, fit (- 

zm<ty*->>t>>®m£tiz>k\<*i ericas 

[0014] 

rl?^ (M 1 0 0 A -ft 2 0 0 A) «ttjB€rffl^S.. ^co 
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[0015] <7)HJiroo^Jg : 3l>^— K-^x^ 
t y »VN-K^^l2 0lt 31^— K^**«ag 

it ii itii2 tz^t? 0 <pmm i 2d. -jetttc 

%m^^Z>^y*5-^y 7 UiS* V • * K 1/ (resist s 
trip) , SftKi*) ^{C^fbL^^t^^^tt 

s i n, s i on, si of, fc^ii^£i#(c/i*n<D 

IB«<oW»4:-r** fcjfts-c*5 0 (Tffl) ll l 
fl — /fttt^H S iC, S i C : H, *vu#/v-y<$r 
- h (#lx.ti:S i COH) , S i CNH, * >>- 
/Uir^. =^^*^r-9"^ (spin-on silsesquioxane) , # — 
V K — Z? 9 h;tf~3r K (carbon-doped oxide) , itfcfS J 

htf7X, is ] J ^^^-^c^jJ—s^yf K (silico 20 
n oxycarbide) , T^u^ r y — 

K (amorphous hydrogenated silicon carbide) , T^£ 
^7 7 ^TKSftv'y — '<«( h7^K (am 

orphous hydrogenated silicon carbide/nitride) , &> 

12) ^SiSn5tv^^iiSl»-C#5, «NC, 
iSKl 1 1 12 OOftJt^BfcfcJjttf^* b • * h 
y . :/oir;*<raGS («*.« hffi^R) CO 30 

[0 0 1 61 12 0(1 ( i ) 12 0 cDtt* 

1 l<oa*Hr^«ftWtt|I«rKlfS-&ftv\ *5cfctf (i 
i) 1 2 0 oflFBiSffias, CMPiaot^^ti6i§ 

"CIS. I2 0(t #$l<ttniH£«K (CTx.«T 

a, t i , w) , mM&&m-t<< m^ra 

N, TiN, WN) , Mi»^^JR*& (W^Ltf T a S i -to 
N. TiSiN, WS i N, T i W) , S i 

( K-^hS i K-^h • 7^77 *S 

iGOj;?^) , *>6lMi@f^^ffl.(0&JR (^lx.{i'Cu ( 
Al, Ag) T'&S. «t V L< H 12 OfiffKftjS 
W^h7^KT«^na o ^(C 15 0AcOTa 
NJB4*1 i o*i«fcU< 1 1 Ll Lfcrt* 6 

[0 0 1 7 ] r<7)HJS60^^(Cjb*^r, I LDI10 

fi, ry r/u«i0!fttt»S*r-^/«$ so 



i C*J«fcO*S i NT'fc5, t LT, 12 OfiTa NT'S 
fi££*t5o 1 1 l^ctO'l 21*, fk^^rfe (CVD) 

or«a*Jx-ctJ:v\ li hi, ^ev7r>- 
-rB-kx-cttwztixi**^. 12 0H 

fcUCVDCioTMSntfcJ:^, 
[0018] §6-l2ft ~ <Dmfc<W&1fc<D^— K-^ 

*u &j^ia£i<7v<* (cm{s-t*5 0 ci 2 i 

fcfiC 12 /BC I 3 it^WtS (chemistry) &m^X 

1 2 OfcH8ng|52 2 r tizX 9, SE^ 
ux/u . /^-y^-7^^^f f5 (i6) o 

^ h!2 3 £^x*oJblc{i-#u ^rMP»2 4 co 
^^-VSr-t*lc^«i-5 (§7) 0 fflttom 1 3 £tfc 

£*i5 h#^y:7-r flStt*jNC'>*^ (12 3 <tlH7£:*t 

[ooi9] -gg#^y^v^xmic*5^r, x^r 

I LD^6?t5 0 1 1 1*5^0^1 

^(C, O2 , O3 , SO2 , SO3 , N2 , NH3 , N 

2 H 2 , N2 H 4 , H2 . CO2 , CO, CF 4 , CH 
Fa , CH2 F 2 ^fcliCH3 F(Oi*>©Ufcl«n 
W±fi:<rtp{b*»««rfflV^"C, (LDllO 
xyfy^tS. ^COJi^^V^COf^Uv 1 ^ hi 2 3 fe 
£7tf&*-f5 (08) o <^(C X iiA0<O7/u^-D^7 — ^> 
-c-x • ^^^>^^r, ^^^Hti20^^ti 
tfL, ^JPia^/^^ — XCffiot^- K-^x^coi 1 1 
*5<tt/l 2iC^P^|5$r^-r5 (r^n^52 2) 0 

4) 0 [2] 9 ;c^^ix6 J: 0 (c, &JSISH^<^->$rS« 
TZa ^<F>^y?-i/7x.W£. '< l J Til "Cff lhL, ^< 

y 7i 1 tt*swiciis i N^tiis i c-e»**ix 

t/<!)7li:fflp««:ML, twlS^7(D^7 

f)-m \ 0 0 nmtt5:^^'^ 0 
[0 0 2 0] **7-f-tf—->3 > • ^oir^ii, L 
< ii7^-*-2 5<7)f^«P<t, ^ix{c^< tp^, ^J^I£ 
— Lt^- ^ O^J[^ 2 6 ^(i- 

^Sr^fr (d 1 0) „ &(C, CMP7'nt^^ffl^t 
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m 2 0co±{c£>£gf5#t>, -J&ftlCtt, l*]-<7)CMPX 

6#c u-0*>5*&«CI±, ^CMPXo-tr*f4[3n#GO 

OTBFBffJfcJBi: Lti^t^ii^^t^S (HI 1 
1) o Cuffl^ASWCMP/Pt^ll WlCiot 
f^ih-f 6: <tl4&</>a^ Ti, Ta, T i N, £fcl4T 

m<DwmT-mn-rz>T a n<d/k4, wsbfcBFSffitJi* 10 

^ (0 12) o 
[0 0 2 1 ] K-?-***igi4, (2) 

^TH^(--t"5o 20 
[0 0 2 2] m~<D-MMcnBm : 2 J§^— K^* * 

5-1 2<b(Hl 3-2 0 i<^fBl-CSa-t-5#HB,^F#f4l5I 

»v >»tt/>- ^ ^ i 2 0 K-^ ^ ^ w*± 

(MifiTa, T i, W) , BiKMSfc*-^ h7>T K 
(fflx.tfTaN, T i N, WN) , i5gL£&M^& (« 
X.J4T a S i N, T i S i N, WS i N, T i W) , >f 
«I4S i -<-*tfn ( K— X h S i ££J4 K-X h • 7 30 
^■/U7r * S i G04 5ft) . fc5VM4EJf;t<Z>fi!l<z>&JR 

(^lifi'Cu, ai, Ag) it5:i^t?*5. 

L^*t£H4T a NT'^«9 , ft 1 5 0 A<75*$ £W"f <5 0 

twimcs i coH*^j4i^aow»<oj: 9 <ciSK»a 

[0 0 2 3] ^H«gO^©(CioV^r*4, (^>T h?^f K 

t 1 3£*Nfc$ixfc^) o znii, ( i ) {&K/f 3 1 £ 
&mLXZtl&zfu±x<ny J t— i? (#j;U4, \sis*Y <to 
• * h y *X • -7a-zx<n$£<Dmik{z.£z??i— i?) (c 
»<t5m :fe<fctf/£*:f4 (ii)/f 3 l^SdiLfc 

[0 0 2 4] 13 l$r, CVD^/ifi^yxVCVD^: 

JfcJRtCfcl^Tte, 5 0 0 Acom£(OS i COHt^7X 
vCVDCiotltftac JQ3 um®t^, H 

3 1 eO±fflJ^ffiffl«3 1 t [Ztel^XTJ V s ? 4 V&MtfL 
$-£5X7X7 (Wx.(4, NH 3 *fc{4i--f h7-f K-< so 



• 7*7X7) (C^ib-To ft*>9lC. J13 I <£>ft® 

&mm&3 it (c*5i^r«^iss9fisfk-r67'7x-r 

AQrliic^ 6 LTt) «t < , &61M4J1 3 1 fjgj£3 1 c 

Ltt)J:^ 0 ±»*ffi««3 1 c 14, »l 0 0 Aoon:^ 

[0 0 2 5] fi!lO*jfe(ci*5^Tf4, S^T'^-rSct^ 
&J1 3 1 (Digffi fti h ■ * h U 7/ • 

S*fct4i«afS^^»±^[5]iB-e*-5 0 

[0 0 2 6] Jhgfl^— K^;*^Jf 2 0 5:13 1 

^i(c^ft5o -^JtltO»IB<c*j^T«4, 15 OA 
COJIC^^T a N&mmm%& (PVD) (CjloTM^-T 
£ 0 ±xELfc«t9«-, /f 2 0Wf+#XDir^^JB3 1(7) 

*Mi&a:Sf£-tM\ 12 o<nmmmm&mm.&i&<Dtiib 

(cffli^ixS^JRtctfc^riSv^i^*!*-^ 12 0 
Sr, ^M, ¥Wfl:*fcr4»«*ti-5^i:iS-C*5, 
[0027] 114-2011 *HSS^IB<75 2 m^— 
Y-**9 ^Wi^^^f x-T J\s • ^7->y - T'n-ir^ic^ft 

^^W±(^ff5o Cl 2 *3t»4CI 2 /BC 

i3 ft:^f^^t^-K^^^i2 0^^--v 

^LT^JRiE*|(7>^^ — >«c«orBBP«2 25r^U^ 
it^ia^u-</u . ^SrSlfir-rs (0 14) 0 

[0 0 2 8] ^V^r, ^fb7 , 7X-7.7 p Dt^ ( iS5c 
X7X7 • Xoir^, ^fcf4^6v^^l:y^X-r • 

^0-^^14, L< l4«5c»J£/?lV*a:^7X-r . 

ir^T*^^, ^t>^^L<J4, Ji 3 1 OSitb^®(7)^fb 
^l^lh^-5NH 3 /Wz ^fc!4N 2 /Hz X7X7 • X 
□ i?;*-C&>5o ft^0fc % 7th>"<-^iHt (aceton 
e-based acidic) u-v^ h • * h y yXcoj: 9 #illtRtfj 
^ * i/^ h • x h y 5/X • Xnir^^ffll^T 

(00 2 9] t/^hl2 3^Mf L, /M7i 

^--^^^n^f-r^ (m 1 5) 0 m-<Dnm<vBmz 

/u . y ^^_ ><t ^ /N - Kv^^l3 1 ^ctC^ I LDll 
O^^S^-r 5. T • — S i COH| 3 1 — 
xyfy^f^o iSkiC, • I LDll 

0— te*-rstt»w/<^ r • ^*y^>i/$rii^T-r6 (m 

16), ^^^hl23^:^^/q7-x. y fy 

otl3lMp^$rffMt5 CUT, 7^|3 
l ^*CFJPSB2 2$rMf5) . d 1 7(c^$n6J:9 
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[0 0 30] > *7^-tf->3 > • 7"a-tr* (# 

Hff U Ell 8»c^$n5«iS«r»5 0 ifclc, S5-<rcj| 

L7t& (gll 9) , Jf 2 0&fl8UWWffl7'nir*-eBfc* 
LTID2 0lc^£ix6«ig£:»5, CMPCJ;oti3 

[0 0 3 1 ] Z(Dmm<DWm^^"X, (13 l^^i 
/&£ix<5) ±«B'>— K^****, I LDll OfC^JOx. 

[0 0 3 2] *mM<nj&m<n^— K^*^te, SI— <^H 

* <Z>HSftK<&ffi:« t 7 c -tr * ttlHafifgft: £ ^^TffiJc-T 
[0 0 3 3] W£^)XlBo»tt«>jft^&*«n«rKn L 

&X}m&\^*tiZz.<n£ot£±T<nWSl, mite XT* 
[0 0 3 4] ikk&bkLX. &mW<nmj&lcmLX£lT 

(1) — >*r»Efc*fifc-r 5^fer* feot, Mr 

-^*^Ji£tt;f-r5xa£, #het«^- Y^**m<r> 

- K^**«tf>Jblc**J2 0 0 A«fc 9*^«$£Wi-3_h 

«fcoTl»E£«0-tt£8m£-li-3Xai:, mfE»«tc 

(2) J»E±«^- K^**»«±, ffiHtj&&«. Wfitt,* 
M^h7^K, ffiSfcjK&JRg'A. K-^hT*/U7 

/u-^<ba«Snfc#»J: , 5j«5±E (1) KEttw 

(3) fluE^f^- K^**/I(2, S i Oz , SiN, 
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Ml, ^(c£oTmJi5g&60-^£Igtt£it5xa 
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